Abstract. Several terminating generalizations of Ramanujan's formula for 1 π with complete WZ proofs are given.
1 π with complete WZ proofs are given.
One of Ramanujan's [2] infinite series representation for 1 π is the series
Zeilbeger [5] gave a short WZ proof of (Ramanujan) by first proving a one-parameter generalization, namely 
of (Ramanujan) for nonnegative integers n using WZ method, and then evaluating both sides of the identity at n = − 1 2 , thanks to Carlson's theorem (see below).
In this article, following Zeilberger's approach, we provide several more one-parameter generalizations of (Ramanujan) complete with their WZ proofs. These generalizations (identities) are of interest on their own right as they appear to be new at least for us. But first,
Notation:
We denote a hypergeometric series
Γ(a) and p is a polynomial in k.
Observe that the above series can also be viewed as a 4 F 3 hypergeometric series.
The following well-known theorem due to Carlson is used to justify that if an identity holds for positive integers, then it also holds for rational arguments under suitable conditions.
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is analytic and is 0 e k|z| , where k < π, for Re(z) ≥ 0, and if f (z) = 0 for z = 0, 1, 2, . . ., then f (z) is identically zero.
Theorem 1 :
∞ k=0 (−1) k (4k + 1) (−n) 2 k ( 1 2 ) k k! n + 3 2 2 k = 1 4 n 3 2 2 n 5 4 n 3 4 n .
Proof :
Let F (n, k) be the summand divided by the right hand side of the equality. Construct G(n, k) = R(n, k)F (n, k), where R(n, k) is the rational function (certificate)
. Now sum both sides of this last equation with respect to k (k = 0 to k = ∞), to see that the right hand side telescopes to zero from which it follows that F (n, k) = Constant. Finally, plugging in n = 0, we get ∞ k=0 F (n, k) = 1 completing the WZ proof of the theorem for nonnegative integers n. To deduce (Ramanujan), substitute n = − 1 2 which is legitimate by Carlson's theorem. QED In our notation, the statement of theorem 1 is equivalent to
Below we provide more terminating generalizations which reduces to (Ramanujan) when evaluated at n = − 1 2a , where a is the coefficient of n in F (−an, b, c; d, e; z, p(k)). In the remaining generalizations except theorem 2, the right hand side do not automatically simplify to 2 π which by itself gives some interesting relationship between different Gamma and trigonometric values. To wit, in theorem 6 below, when we evaluate the right hand side of the identity at n = − 1 2 , we get
which equals 2 π (To see cos(
Theorem 2 :
and proceed as in Theorem 1.
Theorem 3 :
F
,
Theorem 4:
Proof : Let R(n, k) := (8470 + 58774n + 963k + 210k 4 − 8460k 2 n + 7138kn
and proceed as in Theorem 1. 
−k/ (27 (4k + 1)) (3n + 2 − 3k) (3n + 3 − k) (3n + 2 − k) (3n − k + 1) (6n + 5 + 2k) (6n + 3 + 2k) and proceed as in Theorem 1. Proof : Let
Theorem 7 :
−2k/(27(4k + 1)(12n + 11 − 6k)(12n + 5 − 6k)) (3n + 3 − k)(3n + 2 − k)(3n − k + 1)(6n + 5 + 2k)(6n + 3 + 2k)(6n + 4 + 3k) and proceed as in Theorem 1. (1103 + 26390k) (
See http://mathworld.wolfram.com/PiFormulas.html for complete list of similar formulas.
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